movements of teammates as well as opponents, is very short (Abernethy, 1991) . 48 Sports provide an excellent opportunity to examine the so-called building blocks of 49 decision making and to gain a better understanding of decision making in general. These 50 building blocks are rules for searching for information, stopping the search, and deciding 51 between two or more options (Raab, 2012) . Given the highly dynamic nature of sports 52 settings, it is interesting to see how the search for information and the subsequent choice 53 work together in such settings to influence decision-making quality. Decision-making quality 54 is often described in terms of the quality of the decision (the first or best generated option) 55 and the time needed for the decision (for the first and best option). In a meta-analysis of 42 56 studies, Mann et al. (2007) quantified the effect of experts having better decision-making 57 skills (e.g., picking up perceptual cues, visual search behaviours) compared to their lesser 58 skilled counterparts due to general training effects as a point-biserial correlation coefficient 59 (r pb ) of .31. Further, with a group of experts of various skill levels in handball, Raab and 60 Johnson (2007) provided longitudinal evidence that the first-option quality and choice time 61 of experts were better than those of their lesser skilled counterparts due to training effects. 62 The authors also showed that the visual search behaviour and therefore the acquisition of 
71
A recent meta-analysis of 31 studies in sports on decision making in experts added 72 evidence that stimulus presentation is a crucial moderator of previously found expertise 73 differences (Travassos et al., 2013) . In this review the authors compared the effectiveness of revealed that the in situ condition was the only experimental condition that consistently 77 showed an advantage of experts over novices. Therefore, enhancing stimulus presentation 78 by using more realistic animations might induce faster responses (especially in interceptive 79 sports) as well as higher accuracy because it might be easier for observers to imagine 80 themselves in a real game situation. Finally, in a narrative review, Marasso, Laborde, 81 Bardaglio, and readdressed the importance of stimulus presentation. The 82 authors indicated that fidelity, that is, the degree to which the simulated environment is 83 comparable to the real game situation (Hays & Singer, 1989) , matters, especially when 84 considering applications in the early developmental phases of athletes' training. 85 The challenge in laboratory studies is to provide visual-perceptual demands in a 86 laboratory that are similar to those encountered in a real game environment. This is an football (Christina, Barresi, & Shaffner, 1990) . There is also evidence that the videos used in 103 decision-making training were more effective than static images (Starkes & Lindley, 1994) . 104 The efficacy of explicit and implicit perceptual training approaches to improve pattern-105 perception capabilities in basketball players was investigated by Gorman and Farrow (2009) . 106 The authors used temporally occluded video footage or full videos, but no differences were 107 found between the experimental groups. To explore whether videos played at above normal Decision time was not collected, but this is important for athletes' choices in highly dynamic 124 team sports (Mann et al., 2007) . 125 Given the evidence of the importance of decision-making skills in invasion sports as 126 indicated in all of the above-cited meta-analyses and individual studies, it is surprising that 127 most of these studies focussed on expert-novice differences. Whether these differences are 128 due to training could be demonstrated if the same devices were used for training and tests. 129 Previous research showed that perceptual training of 4-6 weeks is sufficient to improve 130 performance (e.g., Lorains et al., 2013 real life the presentation is, the better the performances of the participants after the 162 training will be. We assumed that the more cognitive-processing similarities there are 163 between the training environment and real performance situations, the higher the level of 164 transfer, due to transfer-appropriate processing (Lee, 1988) . Therefore, the fidelity of the 165 presentation should be as high as possible to be effective (Stoffregen, Bardy, Smart, & 166 Pagulayan, 2003). 167 We had several hypotheses regarding decision quality and decision time. First, we The dependent variables were the quality of the decisions (first option and best option) and 252 the decision time (first and best option). In the first study we aimed to evaluate whether it is possible to train decision-making 308 abilities and whether the kind of presentation influences decision time and quality. We 309 assumed that a 3D video would be more effective than a 2D video especially regarding the 310 timing of the decisions because of its higher fidelity. We assumed that both groups would 311 need less time to generate a first option after training. This assumption was confirmed. The 312 3D group outperformed the 2D group in the posttest and retention test. However, it should 313 be noted that the 3D group already showed a slightly better performance in the pretest. Taken together, the results indicate that the presentation of a 3D video in training 322 seems to be slightly more effective than the presentation of a 2D video for improving 323 decision time. We assume that the fidelity to real life and the depth information offered by 324 3D video allowed the participants to put themselves in the game situation (Farrow & Raab, 325 2008) so that the search for information was facilitated and decisions were faster. To gain 326 further evidence that decision making is facilitated by more lifelike situations and depth 
Results
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Decision time. We assumed that the tactic board group and the 3D video group 367 would need less time to identify their first option than the control group after training (i.e., 
General Discussion
442
In the current studies we first sought to evaluate if it is possible to improve the 
